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Abstract 
210Pb and 137Cs dating techniques are used to characterize recent peat accumulation rates of alpine peatlands located 
in Zoige, Tibetan plateau. Several cores were collected in different parts of the peatlands. Cores were 210Pb- and 
137Cs-dated, and these data were used to calculate sediment accumulation rates. Ranges of dry mass accumulation 
rates were 0.021̚0.048 g cm-2 yr−1 (the mean value is 0.033 g cm-2 yr−1). The mean sediment fluxes of SOC, LC 
and TN in the marsh soil were 113 g m-2 yr−1 , 12 g m-2 yr−1 and 5 g m-2 yr−1 seperatly during 1952~2004 using 137Cs 
and 210Pb techenique. The changes of SOC, TN and LC accumulation flux were similar with that of the temperature 
of May. 
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1. Introduction 
Wetlands (especially peatlands) have become a focus because they store 18~30% of the terrestrial soil organic 
carbon (SOC) pool [1] despite occupying only 2~3% of the terrestrial land surface. Peat deposits are characterized 
by a high C content, equivalent to about 50% of the dry organic matter[2].The rate of C sequestration in peatlands is 
a crucial element in understanding the global C cycle and has been estimated on different timescales to ascertain the 
role of peatlands in global warming[3-6]. 
Much research on C dynamics in peatlands has been carried out in Europe and the United States; research has 
focused mainly on assessing the long-term rate of C accumulation [7-11]. Recently, the use of short-lived 
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radioisotopes (210Pb,137Cs,etc) to highlight recent palaeoecological succession and sedimentation rates is conducted 
in peatlands[12-15]. 
Due to high altitudes, ecosystems on the Tibetan Plateau are fragile and sensitive to climate change and thus may  
act as a “climatic-change starting region” in China and East Asia[16]. Zoige peatlands on the Tibetan Plateau are 
one of the biggest peatlands in China. It is especially urgent to ascertain the short-term rate of C accumulation in 
Zoige peatlands. This study was conducted to estimate recent rate of peat and TOC/TN/LC accumulation, inferred 
by 210Pb and 137Cs radiometric techniques, and improve understanding of carbon accumulation with climate change.  
2.  Materials and Methods 
2.1.  Site description 
The study was conducted at Zoige, a part of Qinghai-Tibetan Plateau, in the northwest of Sichuan Province 
(101°36’-103° 30’E, 32°20’-34°00’N, Fig. 1). Zoige occupies the largest alpine wetlands in China. The mean annual 
temperature is 0.6 °C and the mean annual precipitation is 700 mm. The average altitude is 3400 m above sea level 
[17]. The lowest mean monthly temperature is -10.7 °C occurring in January and the highest 10.9 °C in July. Low 
temperature in summer greatly reduces the decomposition of plant litters and SOM, and thus accelerates the deposit 
of the peat[18]. In Zoigepeat has accumulated up to 2–5 m in the vertical profile [17-18].  
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1 Wetlands in the Tibet Plateau. Study sites were located in the east of the Plateau. 
2.2.  Sampling, treatment and measurement 
Six integral columnar sample was taken from the undisturbed peatlands in Zoige and was put in an cubic box 
which has been taken back to the laboratory. On the platform of the laboratory, 90 samples were carved at the 
interval of 2cm and 45 samples with the bottom area of 4cm×4cm was baked at 80ć, weighed and calculated the 
quality depth (g m-2). Another 45 samples were air dried, and were carefully picked out the coarse stones and plant 
residues. 5g samples were extracted for solution by nitration and made source by constant temperature water bath 
system in 0.5 mol Hcl system. Finally, the activities of total 210Pb and supported 210Pb of the samples were measured 
by the gamma ray emission of the samples on the high pure germanium semiconductor and lowbackground gamma 
spectrometer (OTEC Instruments Ltd., USA) at Lake Sedimentation and Environment Laboratory, Nanjing Institute 
ofGeography and Limnology, CAS. 
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The other samples were used for the analysis of soil organnic carbon(TOC), total nitrogen(TN), labile organnic 
carbon content(LC) and pH. The chemical analysis was performed at the Laboratory of the Institute of Geographic 
Sciences and Natural Resources Research, CAS.  
Meteorological data were from China Meteorological Administration .  
2.3. Data analysis  
Core chronologies and associated sedimentation rates were calculated by 210Pb and 137Cs data [2, 22]. Count 
times for 210Pb were typically in the range of 50,000̢86,000 s, giving a measurement precision of between ca. 6 
5% and 6 10% at the 95% level of confidence. The constant rate of supply model (CRS) was used to determine the 
age of the peat profiles as follows[2]: 
 
 
 
where Tyr is the age; Iz refers to the inventory of unsupported 210Pb at depth Z (cm); Itot is the total inventory of 
unsupported 210Pb in the core section; ¬is the constant of decay of the 210Pb, that is, 0.0307. 
Spss software was used for statistics. And mapping used SigmaPlot 10.01 software. 
3 Results 
3.1. The profile chronology based on 210Pb and 137Cs 
  
 
 
 
 
 
 
Fig 2 137Cs and 210Pb content along peat soils 
The chronology of peatlands surface sediment can be determined by the radioactive contrast ratio of 210Pb and 
137Cs. Viewed from the result of peat soils’ columnar sample (Fig 2), the peak value of 137Cs is 3cm which 
corresponds to that of 1964. But the 210Pbex value reaches the maximum at the surface and then accords with the 
exponential down discipline. According to the CRS mode, it can be calculated that 210Pbex’ sedimentary age at 3cm 
is 41 years, namely 1963, which is in accordance with the assuming result of 137Cs, showing that (1) the 137Cs dating 
result confirmed well the 210Pb result; (2) disturbance imposes little influence on the sedimentary column core of 
peatland soils; (3) the dating result is relatively reliable. From the radioactive contrast ratio distribution of peat soils 
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profile, the re-migration process of 137Cs and 210Pb is not enough to change the position of their summit, which may 
be explained by the fact that there is plenty water in peatland sampling sites and leaching tends to happen very rare. 
Constant radiative flux mode( CRS) was used in this study to calculate ages and the time scale age of 137Cs was 
used to adjust. Finally the serial of years along peat soils came out(Fig 3). From the profile years sequence, it shows 
that the age of peat soils is old, which illustrates that the accumulating rate of peat soils is low. The peat soils 
sampling sites are located within the boundaries of protected areas, far from rivers, and sediments are decomposition 
residue of plants whose sedimentary rate is relatively lower.  
 
 
 
 
 
 
 
 
 
Fig 3 The serial of years and the sediment accumulation flux along peat soils 
3.2. The sediment rate of peat 
The average sediment rate of peat soils is 0.033 g cm-2 a−1, changing within 0.021̚0.048 g cm-2 a−1 over the past 
century, which is close to the deposition flux of Swiss mountain peat(0.02~0.04 g cm-2 a−1)[19]. The sediment rate 
changes of peat soils along profile depth are small(Fig. 3), illustrating that peat soils’ sedimentatiton tends to 
stabilize. But peat soils’ deposition rate also takes on a downward trend, proved by the evidence that the sediment 
rate of the 1930s was 0.036 g cm-2 a−1, while in the 1980s it declined to 0.021 g cm-2 a−1, decreasing 41%. The above 
data shows that the environmental changes have affected the sediment of peat soils.  
3.3. The sediment rate of peat soils’ organic carbon, nitrogen and active organic carbon  
The average sediment flux of SOC in peatlands was 104 g m-2 a−1 between 1932 and 2004, which was close to the 
organic carbon deposition flux(40~117 g m-2 a−1) of Canadian northern peatlands[20]. And the sedimention rate of 
peat soils’ SOC during that period had been taking on the downward trend, from 145.9 g m-2 a−1 to 48.8 g m-2 a−1, 
decreasing 66%(Fig. 4). 
The average sediment flux of LC in peatlands was 11.3 g m-2 a−1(6.4~15 g m-2 a−1) between 1932 and 2004 and 
had been taking on the downward trend during that period, that is from 15 g m-2 a−1 to 6.4 g m-2 a−1, decreasing 
57% ǄThe changes of TN for peat soil with time was similar to those of SOC and LC (Fig 4). The average 
sediment flux of TN in peatlands was 4.8 g m-2 a−1(2.8~6.3 g m-2 a−1) between 1932 and 2004, and had been taking 
on th downward trend during that time , that is from 6.3 g m-2 a−1 to 2.8 g m-2 a−1, decreasing 56%. 
Sediment accumulation rate (g/cm2/yr) 
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Fig 4 The sediment accumulation flux of SOC,TN and LC for the peat 
4 Discuss 
Climatic changes has vital influence on the accumulation of wetland soil’s SOC, especially temperature and 
water viewed as the two most important factors[20-21]. The effects that temperature has on wetland organic matter 
are mainly in two aspects: one is the influence on the input of wetland organic matter, that is temperature changes 
have apparent influence on the growth of wetland vegetation and biomass and then on the input of organic matter; 
the other is the effect on the decomposion process of microorganism to organic matter and on the discharge of 
wetland soils’ carbon. What’s more, temperature also has effects on the evaporation of wetland water and melt of 
frozen soil, and indirectly on the accumulation of wetland SOC. Precipitation changes affected the accumultion of 
wetland carbon mainly through changes in hydrological conditions of wetlands. Hydrology will affect the 
composition and richness of species, primary productivity, organic maatter accumulation and nutirent cycling. 
Usually water environment and rhythm of hydrological cyle can enhance primary productivity of wetlands and other 
functions of wetland ecosystem, in contrast with the still water and deep water environment. Hydrological 
conditions control the accumulation of wetland organic matter by effecting primary productivity of wetlands, 
decomposition and export of particulate organic matter; hydrological conditions has apparent effects on the nutrient 
cycling and nutrient availability.  
4.1. Historical changes in temperature and percipitation in Zoige 
The average temperatue in Zoige Couty has taken on the upward trend in these 40 years and average temperatuer 
rose by about 1ć, during which time, from 1960 to 1970, from 1970 to 1980, from 1980 to 1990 and from 1990 to 
2000, the annual average temperature increased about 0.22ć every 10 years in Zoige . 
Similar with the anuual average temperature, the annual lowest and highest temperture in Zoige both takes on the 
upward trend. Average highest temperature went up for about 0.98ć and average lowest temperature went up for 
3.87ć. 
The annual precipitation decreased by 20.01mm, while there was no downfall in the precipitation of 
July(1957~2002). Annual average humidity and moisture in July decreased respectively by 1.6% and 4.6%.  
4.2. The relationship between TOC/TN/LC accumulation flux and temperature and precipitation 
There is only the relationship between SOC, TN, LC in peatlands and one climatic factors, which is derived from 
the intuitive performance of the graph. It turned out that the changes of SOC, TN and LC for peat soils sediment 
flux was similar with that of the average temperature of May. Further studies are needed to turn out the relationship 
between SOC/TN / LC and the average temperature of May. 
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Fig 5 The changes of temperature in May and SOC, TN, LC sediment fluxes in peat soil 
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